Influenza H7N9 LAH-HBc virus-like particle vaccine with adjuvant protects mice against homologous and heterologous influenza viruses.
The long alpha-helix (LAH) region located in influenza virus hemagglutinin (HA) shows conservation among different influenza A strains, which could be used as a candidate target of influenza vaccines. Moreover, the hepatitis B virus core protein (HBc) is a carrier for heterologous epitopes in eliciting effective immune responses. We inserted the LAH region of H7N9 influenza virus into the HBc and prepared the LAH-HBc protein, which were capable of self-assembly into virus-like particles (VLP), by using E. coli expression system. Intranasal immunization of the LAH-HBc VLP in combination with chitosan adjuvant or CTB∗ adjuvant in mice could induce both humoral and cellular immune responses effectively and provide complete protection against lethal challenge of homologous H7N9 virus or heterologous H3N2 virus, as well as partial protection against lethal challenge of heterologous H1N1 virus. These results provide a proof of concept for LAH-HBc VLP vaccine that would be fast and easy to be produced and might be an ideal candidate as a rapid-response tool against a future influenza pandemic.